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Summary Tobacco use is a modifiable risk factor for oral disease. Dental professionals are able
to reduce the burden of oral and overall health by influencing tobacco use.
Results of electronic searches for literature indicated progress in tobacco interventions in
dentistry. Patients believed that dentists should routinely offer smoking cessation services, and
those interested in quitting felt comfortable receiving advice about quitting. Dental professionals
were aware of the importance of tobacco interventions. However, tobacco intervention practices
were limited or restricted, and dental professionals have not fully embraced opportunities for
tobacco intervention. A consistently reported barrier was the lack of training. Although various
factors were identified as barriers and facilitators, few study assessed structure for the
implementation of tobacco interventions. Tobacco-related education of undergraduate students
has been recognized as an important issue. Globally, the majority of dental students recognized
themselves as role models in society and believed they should receive training. However, few
reported receiving such formal training.
Dental researchers and educators around the world should explore new knowledge and
exchange experiences to make full use of the unique opportunity of providing dental interven-
tions against tobacco use.
# 2012 Japanese Association for Dental Science. Published by Elsevier Ltd. All rights reserved.
* Corresponding author at: 2-15-1 Tamura, Sawara-ku, Fukuoka 814-0193, Japan. Tel.: +81 92 801 0616; fax: +81 92 801 0616.
E-mail address: haniokat@college.fdcnet.ac.jp (T. Hanioka).
Available online at www.sciencedirect.com
jo u rn al ho m epag e: ww w.els evier . c om / lo cat e/ jds r
1882-7616/$ — see front matter # 2012 Japanese Association for Dental Science. Published by Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.jdsr.2012.11.005
Contents
1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
2. The literature search process. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
3. The role of dentistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
3.1. Dental professional organizations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
3.2. Government and global organizations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
4. Effectiveness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
5. Intervention modes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
5.1. Basic model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
5.2. Motivational interviews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
5.3. Periodontal treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
5.4. Oral cancer screening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
5.5. Referrals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
5.6. Youth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
6. Implementation to dental practice and dissemination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
6.1. Implementation and dissemination in dental practice. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
6.2. Barriers and facilitators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
6.3. Issues of reimbursement and prescription. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
6.4. Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
6.5. Dental hygienists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
7. Undergraduate education. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
7.1. Scope of tobacco-related education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
7.2. Development of tobacco-related education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
7.3. Curriculum content . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
7.4. Methods of education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
7.5. Barriers and facilitators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
8. Reports from Japan and directions for future study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
Acknowledgement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
48 T. Hanioka et al.Table 1 Articles 12 and 14 of the WHO Framework Conven-
tion on Tobacco Control (FCTC).
Article 12 (Education, communication, training and public
awareness)
Each Party shall promote and strengthen public awareness
of tobacco control issues, using all available communication
tools, as appropriate.
Article 14 (Demand reduction measures concerning tobacco
dependence and cessation)
Each Party shall develop and disseminate appropriate,
comprehensive and integrated guidelines based on scientific
evidence and best practices, taking into account national
circumstances and priorities, and shall take effective
measures to promote cessation of tobacco use and adequate
treatment for tobacco dependence.1. Introduction
Numerous dental studies employing basic, clinical, and epi-
demiological approaches have revealed that tobacco use is a
modifiable risk factor for oral disease. Dental professionals
are able to reduce the burden of oral and overall health by
influencing tobacco use. The World Health Organization
(WHO) Framework Convention on Tobacco Control (FCTC)
came into force on February 27, 2005. Currently, 176 states
in the world have ratified the WHO FCTC. Several guidelines
were adopted by the Conference of the Parties (COP) to assist
with the implementation of the FCTC. Guidelines for the
implementation of Articles 12 and 14 (Table 1) that were
adopted at COP4 in 2010 clearly and closely related to
tobacco interventions in dentistry. Dental professional orga-
nizations should therefore take measures to assist in the
implementation of effective tobacco control measures at
the country level, as required by the WHO FCTC. The FDI
World Dental Federation (FDI) policy statement on non-com-
municable diseases (NCDs) strengthens the role of dental
professionals in interventions against tobacco use in terms of
it being a common risk factor for oral diseases and NCDs.
Many academic societies, including dental academies,
have played an important role in tobacco control in Japan.
The Japanese Society for Oral Health and the Japanese
Society of Oral and Maxillofacial Surgeons presented a peti-
tion for ban on chewing gum tobacco, a type of smokeless
tobacco for oral use, to the Ministry of Finance in 2003 andcame together to draw up the Guidelines for Smoking Cessa-
tion. The guideline were published in 2005 and revised in
2012 by the Japanese Circulation Society in cooperation with
six medical and two dental academies [1]. Thereafter, many
academic societies in Japan adopted tobacco free declara-
tions, and the joint working groups that drew up the guide-
lines have been reorganized to form the Tobacco Control
Medical-Dental Research Network. This newly established
network currently includes 17 academic societies, five of
which are dental academies (Table 2). The Network regularly
Table 2 17 scientific societies in the Tobacco Control Medical-Dental Research Network in Japan.
Japanese Cancer Association, Japanese Society for Oral Health,a Japanese Society of Oral and Maxillofacial Surgeons,a Japanese
Society of Public Health,a Japanese Respiratory Society,a Japan Society of Obstetrics and Gynecology,a Japanese Society of
Periodontology, Japanese Circulation Society,a Japan Pediatric Society,a Japanese College of Cardiology,a Japan Lung Cancer
Society,a Japanese Society of Anesthesiologists, Japan Society of Ningen Dock, Japanese Society of Oral Implantology, Japan Society
for Head and Neck Cancer, Japan Academy of Dental Human Dock, Japan Atherosclerosis Society
a Joint Working Groups for the Guidelines for Smoking Cessation published in 2005. The revised guidelines were published in 2012 [1].
Tobacco interventions by dental professionals 49presents petitions to Japan Railroad companies for making all
lines completely smoke-free. The Network also surveys the
smoke-free environments of medical and dental schools and
school hospitals. In addition, it established the 22nd day of
each month as ‘‘smoking cessation day’’ to promote nation-
wide smoking cessation campaigns.
2. The literature search process
The aim of the present review is to raise further awareness
about the work of dental researchers and stakeholders
involved in tobacco control. The studies discussed here
provide evidence-based data on tobacco interventions con-
ducted in dental clinics and public facilities.
Electronic searches were conducted using MEDLINE
(1966—August 2012) and the Ichushi Web (1983—August
2012) for studies published in English and Japanese, respec-
tively. A standardized search strategy (not shown) was
applied for searching the databases. The reference lists of
articles that we read completely were also considered.
Search results were stored in literature management soft-
ware (iPubMedMaker 7, Sapporo, Japan) for initial screening
based on titles and abstracts. Studies that addressed rela-
tionship between tobacco and oral health were excluded. InFigure 1 Distribution of literature that addressed the issue total, 754 papers written in English were extracted. After the
titles and abstracts were read, 366 papers were chosen for
the initial review. Among these, 73 papers that addressed the
education of undergraduate students and other important
topics were thoroughly reviewed.
The literature that was published in English, assessed
according to the affiliation of the first author, was in most
cases distributed in the WHO American and European regions
(Fig. 1). This trend was further strengthened for literature that
addressed the education of undergraduate students. Approxi-
mately 60% of the studies had been conducted in the United
States. Other counties included the United Kingdom (11%),
Canada (5%), and Australia (3%). It was observed that research
on tobacco interventions in dentistry, particularly those aimed
at educating undergraduate students, was not be adequately
conducted on a global basis. However, an electronic search of
the literature published in Japanese resulted in the extraction
of 77 papers, of which 60 were selected for further review.
When papers in both languages were combined, 17% were from
Japan. This figure may have influenced the results because
dental research in other countries and languages, which should
have been carefully evaluated, was not included in this study.
Evaluation of quality of each study may also influence inter-
pretation of the results.of tobacco interventions in dentistry by 6 regions of WHO.
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3.1. Dental professional organizations
Members of the American Dental Association (ADA) adopted a
resolution regarding interventions against tobacco use in
1964 [2]. The ADA continues to revise its policies and recom-
mendations and updates its members with information
regarding tobacco use. In the 1980s and 1990s, the role of
dental professionals in tobacco control in the United States
was strengthened, as evidenced by articles in the journals of
local dental associations. Currently, the ADA code 1320 is
used for tobacco counseling for the control and prevention of
oral disease. In an editorial of the ADA journal, titled Healthy
People 2020, increased tobacco screening and cessation
counseling in dental care settings were introduced as objec-
tives [3]. Dental organizations in Canada, the United King-
dom, and other European countries have reported research
on dental interventions against tobacco use. The FDI pre-
sented a policy statement regarding codes of practice on
tobacco control for oral health organizations in 2004 [4].
3.2. Government and global organizations
The National Cancer Institute in the United States began
smoking intervention trials in 1980. The Community Inter-
vention Trial for Smoking Cessation (COMMIT) confirmed the
role of dentists in both clinical and public health settings.
One of the tasks of COMMIT was to determine practical
methods to help physicians and dentists encourage their
patients to stop smoking and remain nonsmokers. Dental
practices were identified as easier environments for estab-
lishing smoking cessation programs as part of routine care;
however many dentists were not comfortable taking on the
role of a smoking cessation counselor [5]. A more effective
approach, including successful dissemination and implemen-
tation of clinical practice guidelines, was expected from
dentist-based cessation interventions [6]. In 1999 and
2004, the Health Development Agency in the United Kingdom
and the British Dental Association jointly issued a booklet
titled ‘‘Helping smokers stop — A guide for the dental team’’.
This booklet aimed to improve the ability of dental profes-
sionals to provide effective smoking cessation advice within
dental settings. The FDI and WHO jointly developed a guide
that provides recommendations and highlights their involve-
ment in tobacco control initiatives.
4. Effectiveness
Many smokers interested in quitting, particularly young
women, visited dental clinics [7]. Patients believed that
dentists should routinely offer smoking cessation services,
and those interested in quitting felt more comfortable
receiving advice about quitting [8]. Current smokers were
more likely to have perceived dental needs compared with
nonsmokers [9].
The demand for tobacco interventions is great in dental
settings; therefore, the effectiveness of such interventions
in dental settings should be clarified. Various modalities for
tobacco interventions are available in dental settings,
considering that the Public Health Service (PHS) clinicalpractice guidelines in the United States outline various
components. Low-intensity intervention was recommended
as the first treatment option because of its efficacy in
dental settings [10]. Brief intervention increased the absti-
nence rate at 3 months [11], and incorporation of a point-
of-care test for salivary nicotine metabolites increased the
abstinence rate at 8 weeks [12]. Intensive intervention at
dental clinics also increased the abstinence rate at 1 year
[13].
The effectiveness of tobacco interventions in dentistry
has been addressed from various points of view. Smoking
cessation interventions by more than one type of health
professional (including dentists) have the potential to sub-
stantially increase the cessation rate and promote the readi-
ness to quit in the general population [14]. Answers to clinical
questions examining whether it was appropriate for dentists
to promote the use of smoking cessation products revealed
good evidence [15]. Dentists were effective in promoting
shorter-term abstinence as per a meta-analysis of studies on
tobacco counseling by health providers. A systematic review
of the literature evaluating the effectiveness of dental inter-
vention with at least 6 months of follow-up revealed an
increase in tobacco abstinence rates. Most recently, a study
published in the Cochrane Library reported that incorpora-
tion of an oral examination component in the dental office or
community setting as part of behavioral interventions for
tobacco cessation conducted by oral health professionals
may increase tobacco abstinence rates among both cigarette
smokers and smokeless tobacco users [16]. Although the
components of the interventions varied greatly, the study
reported that behavioral counseling in conjunction with oral
examination was consistently included as an intervention
component. Basic components of dental interventions may
require standardization for use during oral examinations
relevant to tobacco use and tobacco counseling.
A brief intervention by dental professionals, performed by
utilizing feedback on oral symptoms and dental treatments
specifically relevant to smoking, potentially motivated smo-
kers with respect to their attempts to quit smoking; further-
more, it promoted behavioral changes toward quitting [17].
The use of graphic images in addition to text greatly increases
the effectiveness of health warnings on cigarette packages.
Images of oral cavities affected by tobacco use were chosen
as the most effective health warnings in Canada [18] and the
United Kingdom [19]. Quitline, a free counseling service that
aids tobacco users who wish to quit, was the subject of
another study. Individuals who called this helpline were
interested in learning more about techniques to improve
their oral health [20]. These findings provide evidence of
the effectiveness of behavioral counseling in conjunction
with oral examination.
To determine the effectiveness of tobacco interventions in
dentistry more clearly, important research parameters
include the effective components of specific strategies,
facilitators of and barriers against interventions, preferences
and availability for specialist referral, and the effectiveness
of pharmacotherapy approved for distribution by dentists.
Although the integration of dental and medical care and
payment systems may be important in order to cover services
related to tobacco interventions in dental care settings [21],
more research is required to evaluate the efficacy of tobacco
interventions in dental settings.
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5.1. Basic model
Tobacco interventions in dentistry in the United States were
consistently based on the PHS clinical practice guidelines.
The current guidelines recommend the ‘‘5 A’s model’’ (ask,
advise, assess, assist, arrange) for patients who are willing to
quit. In order to assist patients, the guidelines recommend
the use of approved medication or referral. For smokers
unwilling to quit at the time of intervention, strategies
pertaining to assist and arrange involve another strategy
promoting the motivation to quit. This additional strategy
includes motivational interviews concerning the ‘‘5 R’s’’
(relevance, risks, rewards, roadblocks, repetition). The
guidelines also present strategies for the patients who have
recently quit.
Dental interventions against tobacco use in countries
other than the United States were also conducted according
to the PHS guidelines. The need for research that can aid in
establishing guidelines for smokeless tobacco cessation
among South Asian users was indicated in England [22].
Recently, public health draft guidance was produce by the
National institute for Health and Clinical Excellence in the
United Kingdom to help individuals of South Asian origin to
quit the use of smokeless tobacco. A care pathway was
produced as guidance for the prevention and cessation of
tobacco use in dental practice. This pathway was based on
recognized national and international guidelines at the first
European workshop on tobacco use prevention and cessation
for oral health professionals [23].
5.2. Motivational interviews
Motivational interviewing methods have been recommended
in models for individual oral health promotion. These meth-
ods have been used for tobacco intervention in dental set-
tings. Dental professionals may choose different ways of
framing messages for patients to increase persuasiveness
and promote cessation. Gain-framed messages emphasize
the benefits of quitting, and loss-framed messages emphasize
the consequences of continuing tobacco use. Smokers who
visited dental clinics were more receptive to information
that emphasized the benefits of quitting [24]. Naturally
occurring health events that could motivate patients to
adopt risk-decreasing health behavior were highlighted as
‘‘teachable moments’’ for smoking cessation interventions in
dental clinics [25]. For example, the oral health complaint of
teeth discoloration was a factor influencing smoking cessa-
tion intentions [26]; the use of nicotine replacement gum, an
approved medication that aids in smoking cessation, signifi-
cantly decreased tooth staining [27]. These findings invite
further research to evaluate whether a message pertaining to
tooth whitening using nicotine replacement gum could be
sufficiently persuasive to motivate individuals who wish to
quit smoking.
5.3. Periodontal treatment
Periodontists were more actively involved in tobacco
cessation practice compared with other dentists. Lack ofawareness on the relationship between smoking and period-
ontal disease has been highlighted [28]. Smokers with period-
ontal disease requested the provision of smoking cessation
interventions in conjunction with periodontal treatment
[29]. Smoking cessation interventions can substantially
improve periodontal health and the outcome of periodontal
treatment [30]. The effect of smoking cessation interven-
tions on patients with periodontal disease were comparable
to those achieved by smoking cessation specialists [31].
Various types of smoking cessation interventions in dental
settings were introduced for periodontists [32]. In a discus-
sion communicating the relationship of periodontal disease
to diseases and disorders at distant sites to health care
professionals and patients, smoking cessation interventions
were a priority as part of a lifestyle approach to improve oral
and general health outcomes [33]. However, periodontal
practitioners perceived barriers for providing interventions
against tobacco use, because of which activity related to
comprehensive tobacco interventions was low [34].
5.4. Oral cancer screening
The efficacy and feasibility of oral cancer screening and
tobacco cessation counseling by dental professionals in den-
tal or community settings have been intensively evaluated
[35]. The need for training of oral health care providers has
been recognized [36] in the United States, Jordan, Nigeria,
Spain, Ireland and Germany. The role of dental hygienists in
oral cancer screening is particularly focused upon in the
United States, and Italy, and Spain. The need to increase
the efficacy of oral cancer screening is therefore indicated
[37].
5.5. Referrals
The rate of tobacco abstinence as a result of interventions
combining counseling in dental settings and medication by a
general internist was similar to that achieved by standard
medical care [38]. Free telephone-based tobacco counseling
(quitline) is available nationwide in the United States. The
Tobacco Assisted Referral approach, which assesses tobacco
use, provides tailored advice and brief counseling, and
encourages smokers to use quitline, was successfully inte-
grated into routine dental care. This approach was well
received by patients and resulted in increased patient satis-
faction [39]. Although dental practitioners can assist patients
who smoke by referring them to quitline, research evaluating
the effectiveness of this method with regard to abstinence
rate is necessary. In addition to utilizing the 5 A’s strategy
regularly, dental professionals may be most effective in
helping their patients to quit by proactively referring only
highly motivated patients to quitline. Patients receiving
telephone counseling quit tobacco use at higher rates, but
only a small percentage of those proactively referred actu-
ally receive counseling [40].
5.6. Youth
Dental professionals see many youth in dental clinics and
public facilities for oral health check-ups. The role of dental
professionals in youth intervention has thus been recognized
52 T. Hanioka et al.in these settings. Dental professionals understood their
responsibility and perceived the need for training [41],
although the effects of tobacco prevention and cessation
interventions have not yet been confirmed. Training to
increase the efficacy of intervention and promote an inter-
disciplinary approach to address tobacco issues has been
recommended.
6. Implementation to dental practice and
dissemination
6.1. Implementation and dissemination in dental
practice
Awareness about the role of dental professionals in tobacco
intervention increases activities related to cessation prac-
tice, although smoking behavior among health professionals
generally limits smoking cessation interventions. The
reported rate of smoking in 2006/2007 was low in dentists
(3%) among health care professionals according to the
Tobacco Use Supplement Current Population Survey [42].
Smoking rates among dentists in the United Kingdom, Spain,
and Oman were low, while smoking cessation among dentists
was strengthened in Italy, Japan, Vietnam, and Jordan.
Dental professionals were aware of the importance of
tobacco interventions, although tobacco intervention prac-
tices were limited or restricted to lower levels of interven-
tion using strategies pertaining to ‘‘ask’’ and ‘‘advise’’ [43].
Therefore, dental professionals have not fully embraced
opportunities for tobacco intervention in their clinics.
6.2. Barriers and facilitators
A consistently reported barrier in studies from the United
States, United Kingdom, Australia, Canada, Pakistan, Japan,
India, New Zealand, Norway, Saudi Arabia, the Netherlands,
and Sweden was the lack of training. Competing priorities,
time constraints, patient resistance, doubt about intervention
effectiveness, lack of reimbursement, lack of educational
materials, lack of knowledge of available resources, and
organizational factors such as staff resistance also constituted
barriers. Facilitators included the use of guidelines providing
evidence-based information on tobacco cessation, particularly
those revised for use in dental settings. A systematic review of
intervention strategies was also helpful. Creation of a positive
culture among colleagues in the clinics, such as agreement on
responsibility and accountability and creation of clearly
defined roles facilitated interventions on smoking cessation.
Ways of dealing effectively with time constraints, sharing of
experiences, a team approach by dentists and staff members,
vocational training (including motivational interviewing
methods), and leadership involvement in intervention pro-
grams were all cited as elements of intervention process. The
use of referral programs, chart reminder systems, patient
education materials, new information transfer technologies,
and simple and consistent streamlining services was reported
as part of many intervention programs.
Because various factors were identified as barriers and
facilitators for the implementation of tobacco interventions,
a factor analysis was applied to assess the theoretical domain
structure [44]. Environmental context and resources wereidentified as domains of potential implementation difficulty,
while emotion was an implementation facilitator. Motivation
(48%), capability (13%), and opportunity (10%) explained the
total variance. A two-dimensional, 4-cluster, cognitive map
provided an organizational framework for understanding
implementation strategies [45]. The first dimension (hori-
zontal axis) was represented as the providers or the patients,
and the second dimension (vertical axis) related to factors
internal or external to the dental practice. The four clusters
were as follows: tools and patient education materials,
certification/requirements for providers, reimbursements
and community awareness, and practice protocols. Further
research on improvement of these factors is required to
facilitate evidence-based dissemination of dental tobacco
intervention practice.
6.3. Issues of reimbursement and prescription
Unfortunately, studies regarding reimbursement for smoking
cessation treatment are very scarce. Interviews of dental
insurance company executives in the United States [21]
revealed that dissemination of findings on the efficacy of
intervention and additional research on financial returns
could help promote the uptake of coverage by insurers. In
addition, wider issues of integration between dental and
medical care and payment systems must be addressed in
future research to expand opportunities for preventive ser-
vices in dental settings. Because the universal health insur-
ance system in Japan does not cover preventive services,
clinical trials that directly demonstrate the effectiveness of
smoking cessation on the treatment of dental diseases must
be conducted. Another barrier is the limitation of prescrip-
tion of medications for smoking cessation [46]. Mouth ulcers
were a common symptom in the first 2 weeks following
smoking cessation and more prevalent in more dependent
smokers [47]. Pharmacological studies regarding the effect of
medications for smoking cessation on oral symptoms and
diseases may be required so that the list for dental medica-
tions to be prescribed can be subjected to review.
6.4. Training
Training of dental professionals increased the implementa-
tion frequency of tobacco cessation interventions [48]. Den-
tists who were trained in workshops or self-study programs
used components of recommended guidelines more fre-
quently, and they felt more positive toward tobacco cessa-
tion counseling compared with dentists in a control group
[49]. Dentists willing to undergo specific training appreciated
online and continuing education courses equally [50]. No
significant differences were found between participants in
clinics using the 5 A and 3 A (ask, advise, faxed quitline
referrals) strategies, and both strategies were effective
for intervention. E-mail contact was critical to longitudinal
engagement in an Internet-delivered intervention training
for dental providers. Group education in lecture format could
be a cost-efficient and effective method of teaching dentists
about the latest methods of promoting tobacco cessation.
Faculties of dentistry that implemented tobacco use cessa-
tion training provided a useful resource for educational
materials and referrals. Relevant FCTC stakeholders in the
Tobacco interventions by dental professionals 53dental profession should assume stewardship by providing
support for the training of dental professionals in tobacco
counseling [51]. Models [52] and assessments [53] of con-
tinuing education programs on tobacco cessation were
recommended at the first European workshop on tobacco
use prevention and cessation for dental professionals.
6.5. Dental hygienists
The roles of dental hygienists in tobacco interventions are
highlighted in many studies. Interventions related to smoke-
less tobacco cessation for youth, smoking cessation inter-
ventions for patients with periodontal disease, and
interventions as part of treatment to maintain harmony
between oral and overall health were stressed upon in dental
hygienist training. Positive effects of interventions by dental
hygienists were indicated [54], though time constraints, lack
of reimbursement, and lack of experience and training were
barriers. Facilitators concluded the use of free quitline
referrals and improvements in skills and confidence. One
education intervention developed for dental hygienists had
a positive impact in terms of knowledge, attitudes, and
intended clinical practice regarding tobacco use and treat-
ment [55]. Self-study may be a more cost-effective method
than workshops and personalized instructions to achieve
behavior change among dental hygienists motivated to assist
in providing tobacco counseling.
7. Undergraduate education
7.1. Scope of tobacco-related education
Most tobacco users were positive in their attitudes toward
the delivery of tobacco cessation counseling and services in
dental school settings [56]. To ensure and expand tobacco
intervention in dentistry, tobacco-related education of
undergraduate students has been recognized as an important
issue. The challenge to achieve a paradigm shift toward
prevention remains in dental education [57]. The PHS guide-
lines emphasize that tobacco dependence is a chronic dis-
ease. Tobacco use is recognized in dental education as an
addiction that requires treatment. The importance of
tobacco education in student clinics was emphasized in many
studies, considering that the objective of Healthy People
2020 is to increase the number of dentists who provide
smoking cessation counseling [58]. Training a greater number
of dental students to provide counseling is a challenge with
regard to the coverage of tobacco cessation efforts by den-
tists in the health insurance system [59].
7.2. Development of tobacco-related education
Tobacco-related education for dental students and dental
hygiene students has made positive progress over time. The
majority of dental institutions reported positive attitudes
toward their role in providing tobacco intervention. However,
students were receiving limited tobacco cessation education
in a 1989 survey in the United States. Surveys of dental
curriculum content, dental students, faculty, and deans con-
ducted after 1989 indicated a trend toward improvements in
tobacco-related education [60]. Deans of dental schools andprogram directors of dental hygiene programs reported in 1998
that evidence of oral tobacco effects and the National Cancer
Institute training program had influenced the development of
tobacco cessation-related clinical activities. The American
Dental Education Association launched a Tobacco Control
Project in 2001 with clearly defined action steps [61]. Various
examples of success in curriculum change in schools have been
presented, such as the use of new educational materials.
Faculty development utilizing Web-based training has been
supported by funding from various sources.
In a survey of American and Canadian dental schools con-
ducted in 2009, tobacco use and dependence was addressed
widely in predoctoral dental curricula [62]. Attitudes of dental
students to tobacco intervention were generally positive in
Ireland, China, Bangladesh, Tanzania, Iran, India, Hungary, and
Nigeria, and even in Greece and Italy, where higher smoking
rates were reported for dental students. Globally, the majority
of dental students recognized themselves as role models in
society and believed they should receive training on counseling
patients to quit using tobacco. However, few reported receiving
such formal training [63]. In Japan, where smoking cessation
among dental students was strengthened, tobacco education
prevented many dental students from taking up smoking and
improved their attitudes toward tobacco intervention. How-
ever, implementation of the tobacco cessation curricula did not
significantly influence attitudes toward public health policies
on tobacco control or current smoking rates [64].
7.3. Curriculum content
Motivational interviewing techniques (such as active listen-
ing and ‘‘rolling with resistance’’), which are useful in dealing
with resistance encountered while encouraging a patient to
change an addictive behavior, have been introduced as part
of tobacco counseling education. These techniques have
been combined with evaluations of stage of readiness to
change, and this combined intervention is reported as effec-
tive. Periodontal education with motivational interviewing of
dental students had a positive effect on the percentage of
patients with periodontal disease and students who quit
smoking [65]. However, emphasis on providing tobacco edu-
cation for all patients, rather than just patients with period-
ontal disease, may increase the amount of counseling
provided and the rates of smoking cessation [66].
Directors of dental hygiene programs stated that their
students should be competent to provide a moderate level of
tobacco cessation education to their patients. They also
asserted that their current programs did not consistently
equip students to do this [67]. In a tobacco cessation clinic
in a dental school setting, dental students learned how to
manage difficult-to-treat cases, that is, hard-core smokers.
They then brought their enhanced intervention skills back
into the primary care dental setting. Education on smoking
prevention among high school adolescents was also planned.
Educational interventions for the early detection and pre-
vention of oral cancer are now required.
7.4. Methods of education
Small class sizes and clinical and didactic reinforcement
of tobacco curriculum content may increase student
54 T. Hanioka et al.preparedness with respect to confidence to help smokers
quit [68]. An interactive CD-ROM tobacco cessation training
program was a useful tool to obtain the skills required for
conducting tobacco interventions. The use of standardized
patients and an objective structured clinical examination
was a promising strategy for training on tobacco cessation
counseling [69]. In contrast, one-shot intervention training
for students in the earlier years of education was not success-
ful. Additional mentoring such as one-to-one interchanges
with expert faculty members may increase confidence and
skill for delivering cessation messages [70]. Dental schools
with functional tobacco cessation programs in place must
follow up on the activities conducted in their clinics to
ensure that dental students are appropriately employing
the correct techniques and providing optimal care to their
patients. The paper assignment appeared to be an effective
method for assessing whether the students used and under-
stood motivational interview-related techniques [71]. Online
tobacco education for dental students was feasible;
the module resulted in meaningful improvements in their
knowledge [72].
7.5. Barriers and facilitators
Although attitudes of incoming dental students appear to be
positive in terms of dental professional’s responsibility to
educate patients about the risks of tobacco use, some stu-
dents may have reservations about the extent to which
tobacco cessation services fit within the scope of dental
practice, the efficacy of such services, and patient recep-
tiveness. These reservations should be addressed if dental
school curricula on tobacco cessation are to be effective [73].
Dental educators should address the perceived barriers of
students while designing smoking cessation curricula. Per-
ception of the ineffectiveness of smoking cessation program,
discomfort in providing cessation-related messages to
patients unwilling to quit, patient resistance or disinterest,
and lack of knowledge and confidence in their own skills may
influence student attitudes toward tobacco cessation coun-
seling. Low awareness of oral cancer screening and counsel-
ing among the deans of dental schools in Mexico may be an
important barrier [74]. Multiple questions concerning the
education and treatment of tobacco-dependent patients
have been included in the National Board Dental Hygiene
Examination; however, such questions do not appear on the
National Board Dental Examination. Dental students may see
tobacco-related education as a less significant priority com-
pared with dental core competencies because of the lack of
clinical training in this area [75]. Students understood the
importance of incorporating objective structured clinical
examination teaching methods for learning tobacco inter-
vention [76]. Comprehensive, flexible, and competency-
based curriculum guides may increase receptivity among
students and help faculty members overcome the barriers
to incorporating tobacco education.
8. Reports from Japan and directions for
future study
Literature published in Japanese addressed the role of dental
professionals in tobacco interventions and reported thatsmoking cessation among dentists and dental students was
strengthened. The roles of dental hygienists and their need to
acquire knowledge were also highlighted. Cooperative activ-
ities with other health professionals were reported in regio-
nal communities, schools and other public health programs.
Japanese periodontists had relatively higher perceptions
about their role in smoking cessation interventions, and they
agreed with the opinion that smoking cessation treatment
should be covered by the dental insurance system. Dental
patients were interested in the effects of smoking on oral
health and the expected roles of dental professionals.
Although brief interventions in dental clinics were effective
in motivating patients to quit, a lack of confidence on the
effectiveness was a significant barrier. In addition, the need
for training and dental education has been highlighted. In
undergraduate education, dental students and dental
hygiene students perceived that helping smokers to quit
was part of their professional role. Positive effects of educa-
tion on the attitudes of students toward smoking cessation
counseling were indicated. These results also indicate pro-
gress in other countries that did not appear in the literatures
published in English. Dental researchers and educators
around the world should explore new knowledge and
exchange experiences to make full use of the unique oppor-
tunity of providing dental interventions against tobacco use.
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